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1	Introduction
[NR-AH1#02][NR] TP on multiple numerologies (Nokia) 
	Intended outcome: Agreed TP
	Deadline: Thursday 26/01/2017

This email discussion aims to capture the following agreements to the NR TR 38.804.
From RAN2#96:
Agreements
1	A radio bearer can be configured by the network to be mapped to one or more numerology/TTI duration.

FFS: Whether a single MAC entity can support one or more numerology/TTI durations (modelling issue)
FFS: Whether a single logical channel can be mapped to one or more numerology/TTI duration.
FFS: Whether a single HARQ entity can support one or more numerology/TTI duration

=>	For multiple numerologies in Phy, at least the TTI length of the numerology(s) will be visible to MAC. Other characteristics of the numerology that may be visible to MAC are FFS (and also depending on progress in RAN1).

From RAN2 NR Ad hoc 1:
Agreements
1: a single logical channel can be mapped to one or more numerology/TTI duration. 
2: ARQ can be performed on any numerologies/TTI lengths that the LCH is mapped to. 
3: The RLC configuration is per logical channel without dependency on numerology/TTI length.
4: Logical channel to numerology/TTI length mapping can be reconfigured via RRC reconfiguration.
5:	RAN2 will leave RAN1 to decide whether HARQ retransmission can be performed across different numerologies and/or TTI durations. 
6: wait for more details from RAN1 to decide whether HARQ configuration, if any, needs to be numerology/TTI duration specific.
7: a single MAC entity can support one or more numerology/TTI durations. 
8: LCP takes into account the mapping of logical channel to one or more numerology/TTI duration. Details of LCP will be discussed in the WI phase


2	TP for TR 38.804 on multiple numerologies

[bookmark: _Toc472511605]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP RP-160671: "New SID Proposal: Study on New Radio Access Technology".
[2]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[3]	3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2".
[4]	3GPP TR 23.799: "Study on Architecture for Next Generation System".
[bookmark: _GoBack][5]	3GPP TR 36.842: "Study on Small Cell enhancements for E-UTRA and E-UTRAN; Higher layer aspects".
[6]	3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification".
[7]	3GPP R2-166918: "Evaluation of resource gain using on-demand SI delivery in NR", contribution to TSG-RAN WG2 meeting #95bis.
[8]	3GPP R2-167041: "Performance Evaluation of System Information Delivery in NR", contribution to TSG-RAN WG2 meeting #95bis.
[9]	3GPP R2-165305: "Preliminary evaluation of on-demand SI provisioning", contribution to TSG-RAN WG2 meeting #95.
[10]	3GPP R2-166068: "On Demand SI – UE Energy Consumption Analysis", contribution to TSG-RAN WG2 meeting #95bis.
[11]	3GPP R2-164948: "On-demand System Information Acquisition", contribution to TSG-RAN WG2 meeting #95.
[12]	3GPP R2-165007: "System information for standalone NR deployment", contribution to TSG-RAN WG2 meeting #95.
[13]	3GPP R2-165202: "Quantitative Analysis of on-demand SI delivery", contribution to TSG-RAN WG2 meeting #95.
[14]	3GPP TR 38.802 "Study on New Radio (NR) Access Technology Physical Layer Aspects".


5.4.x	Numerologies and TTI Durations
One numerology corresponds to one subcarrier spacing in the frequency domain. By scaling a basic subcarrier spacing by an integer N, different numerologies can be defined [14].
One TTI duration corresponds to a number of consecutive symbols in the time domain in one transmission direction. Different TTI durations can be defined when using different number of symbols (e.g. corresponding to a mini-slot, one slot or several slots in one transmission direction) [14].
The combination of one numerology and one TTI duration determines how transmission is to be made on the physical layer.
Which numerologies and/or TTI durations a logical channel of a radio bearer is mapped to can be configured and reconfigured via RRC signalling. The mapping is not visible to RLC, i.e. the RLC configuration is per logical channel with no dependency on numerologies and/or TTI durations, and ARQ can operate on any of the numerologies and/or TTI durations the logical channel is configured with.
A single MAC entity can support one or multiple numerologies and/or TTI durations but in order for the mapping to be respected, logical channel prioritization procedure takes into account the mapping of one LCH to one or more numerologies and/or TTI durations.
Editor’s note: HARQ operation with multiple numerologies and TTI durations is FFS, and it should be discussed and decided by RAN1.
Editor’s note: Whether any characteristic of the numerology beyond the TTI is visible to MAC is FFS (depending on progress in RAN1).

